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The quality of infrared microscopy and Sources of spontaneous noise

ALS infrared beamlines experimental setup

spectroscopy data collected at synchrotron-based
sources is strongly dependent on signal-to-noise.
We have successfully identified and suppressed
several noise sources affecting the infrared
beamlines at the Advanced Light Source,
resulting in asignificant increase in the quality e ‘
of FTIR spectra obtained. ‘ el o e

Noiseis created when transver se photon beam oscillations ar e tr ansfor med into intensity
variationsin the IR signal by one or more aperturesin the beamline optics.
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Two main sources of beam motion:

* Mechanical vibrations of beamline
components drive lower frequencies
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Previous noise reduction efforts Recent successesin noisereduction Some mysteries reman...
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Higher frequency noiseis mostly from electron beam energy oscillations at a point of dispersion ngh frmuency n0|sef||te”ng

Reduced energy oscillations by installing anew master oscillator | [ e The 18 kHz peak in the bottom trace

5 F—— I was seen é the IR beamline and also
with lower phase noisein the ALS RF system o | observed on the x-axissigndl of a

storage ring beam position:monitor.
This noise was found to be coming
fromaDAC output in the storage
ring RF phase shifter system. The
output of the DAC was filtered by
the RF group, amost completely
killing the 18 kHz noise.
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